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RESULTS OF AN INVESTIGATION TO DETERMINE 


LOCAL FLOW CHARACTERISTICS AT THE AIR DATA 
PROBE LOCATIONS USING AN 0.030-SCALE MODEL (45-0) 
OF THE SPACE SHUTTLE VEHICLE ORBITER CONFIGURATION 
140/B (MODIFIED) IN THE NASA AMES RESEARCH CENTER 
UNITARY PLAN WIND TUNNEL (OAI61, A, B, 6) 
| | by 
M. E. Nichols, Rockwell International Space Division 


ABSTRACT 


this report documents the results Of wind tunnel test OAI61 of a 


0.030-scale model 45-0 of the Configuration 1A0A/B {Modified) Space Shuttle 


Vehicle Orbiter. in the NASA Amés Research Center Unitary Plan Wind Tunnel 
Facilities, conducted March 6, 1975 to March at, 1975, - 

The purpose of this test was: to determi ne local total and statte 
pressure | environinents for the air data probe locations and relative éffec- 
tiveness of alternate flight-test probé configurations. Tésting was done 
in the Mach humber range -froit 0.30 to 3.5. “Angle of attack was varied 
from -8 to 25 degrees white sideslip varied between and & degrees. 

This report contains one i ™ _— data — and a second © 
volume of tabulated data. | | oe 
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0) PI/P and P3/P versus M 
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U) PTI/PT, PT2zPT, PT3/PT, PT4/PT, PTS/PT, PT6/PT versus M 
V) -M75, PS/PT?, Q76/QC, OPTQ7S, DPQ75 versus BETA 
W) M75, PS/PT7, Q75/Gc, DPTG7S, OPQYS versus ALPHA © 
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2 NOMENCLATURE 
General 
A speed of oourid; si/se¢c, ft/sec 
Cp cP ) pressure coeffitierit; (p, - 03/4 
M MACH Mach funber; V/b . 
p pressures N/in®, psf 
qQ Q( NSM ) dynsini¢ pressure; 1/2,V"; N/m, pet 
Q( FSF ) : 
RN/L RN/L unit Heynolds number; pér ni, per ft 
V | velocity; m/sec, ft/sec ; | 
a ALPHA angie of attack, degrees | 
B BETA srigle of sidesiip, Gegtees 
p PSI angle of yaw j degrees | 
o pit | angle of ¥oll, dégrees 
p ase density; ke&/is, slugs/ft? 


Refecencé & C.G. Definitions 


~— 


Ap . | busé ates; me, ft? 
b BREF wing spah or referefice spéh; fi, ft 
CoB center of gravity 
: Bens LREF réference lerigth of wing mean _ 
: c derddynatiic chord; m, ft a 
: S SREF wihg area of reference afea; i, et? | 
a MRP moment reference point 
me | XMRP moment reference point of X axis 
‘! | YMRP Homint Peferehde point on Y exis 
ee ZMRP mofient reference péint on Z axis 
¥ - 3 
7 SUBSERIPIS . 
2 b base : 
= 1 local ” 
: S static conditions o 
7 t tots1 conditions : 
o free stresti ; 
rd 
zg 
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NOMESPLATURE (Carit Inucd ) 


RodyeAxi: Dyatem 
Po 
cYwrnat sYMROL, DEFINTITON 
C CT! norm 1.-"ord couffleLent Roy] Corde 
" aa 
CA Ch uxtuleforee codffteLont; 8#t! L fetes 
Cy cy sdaceroree coefficient) pice O¥ ci 
> 
CAs CAB buse=toires edetficionts pase force 
6 rm 
“Ay (py - Ba)/ 15 
Cap CAF forébdédy axial force coefficient, Ca - Cry 
Crm CLM pitchin. shoméint coeffitictit: ibn moméHt . 
dL KEP 
Cn CYN you lrigetionent coefficterts ting popent 
Cy cat; ~~ wdlling-momeht coefficients Follsngsmoneht — 
StabLlity-Axte Systent 
e cL Lift coufticient; uss 
Cy cb dyng vocfiicicnt; = 
Ch. CDs basd-dbhg cucfhieient; base cree 
Cs CDF forebody drag céefficidnt; Cy - CD. 
Cy cy sidé-forde cderficterit; Side for fe pores 
Cry CLM pitthing-mément coefficient; Bitching, Honent 
IL ate 
C, citi yeWirigefionent coefficient; ovink pom pt 
Cf CSL rolling-momefit cocfficients rolling moneht 
js 
L/D L/D 11?¢-td-drag ratios Cy / Cp 
L/D¢ L/D 1i1't to férebody drug ratio; Cec , 
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Plot 
Symbol 


CPI 
CPSJ 


CPTI 
Mid 


PSJ 


PTI 
PT 
PTI/PT 


PSJ/P 


PTI/QC 
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NOMENCLATURE . - 
Additions td Staridard List 


befinition 


pressuré coefficiant at tap 1 


Stati¢ pressure coefficient at tap j, 
Ps; 2 Ps )/Qe 


total pressure coefficient at tap if, 
(Pr, ‘ Pe )/Os 


local Mach numbér obtained using Raléigh-pitot 
equation with (P. 5/Pr,) 


local static pressure at tap j, psfa 


fradstreéam static préssuré, psfa 
local total prégsure at tap i, psfa 
fréestréaii total pressuré, psfa 


ratio of local to fréestreani total pressures 

at tap i 

= of lécal td fréestream Static prassures at 
tap 


ratio of 16¢41 total pressure increment from 
fréestréamh static to freestream cémpréssible 
dynamic pressure, (Pr, - Ps)/a¢ 


fréestream (as measured) dynanii¢ préssuré, psfa 


freestream compressible dynamic pressure, psfa 
Pr. & Pe | 
whéte Py» «= PT for M< 1.0 

x 


PTX = Pe s ney? Eo a for M> 1.0 
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4 E 
" NOMENCLATURE (Continued) 
Plot 
Symbol Symbol Definition | 
qiy Old > Teal compressible dynamic pressure, (Pr, - Pg) 
psfa © 
44 4/4%¢ —  QId/ae ratio of lotel to freestrean compressible dynartic 
| = pressure 2 } 
(APT/q) 4 4 DPTQIJ  —s- local to freestream total pressuré incretient | 
| | _ ratioed to local compressible dynamic pressure, 
(Pry ~ Prid/(PTy - Pgy)s total pressure décrefient 
(AP 6/q) 5 pPQtd local static pressure increment ratioed to local 
. compressible dynamic pressure, i 
i (Ps 4 - Py (PTs - Ps3)s static pressure decrement 
€ | : | 
P 84 AILRON aileron deflection anglé, degrees 
Se ELEVON  élevoti deflection angle, degrees 
be SSsC#B FLAP bodyflap. surface deflection angle, positive ) 
| deflection trailing edge down, dagrees ) 
‘ Note: All calculations for rakes on datasets requiring Ps 43 | 
- Ps, was taken from a rake off dataset. | | 
SUBSCRIPTS | 
{ I local total pressure dt the ith tap | 
f° J. local static pressure at the jth tap : 
RAKES ON CONFIGURATION | 
J Static Pressure Tap Locations Model’ Station X, 
1 Fuselage Flush Left Side 8.100 : 
2 Fuselage Flush Right Side 8.100 ! 
3 Fuselage Flush Left Side 12.900 7 
4 Fuselage Fiush Righ Side 12.900 
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NOMENCLATURE (Concluded) 


RAKES ON CONFIGURATION 
(Concluded) 


Total Pressuré Tap Locations Model Station Xo 


Left Rake Outboard | 12.846 
Left Rake Middle 12.873 
Left Rake Inboard 12.900 
Right Rake Inboard , 72.900 
Right Rake Middle 12.873 
Right Raké Outbtard 12.846 


PROBES ON CONFIGURATION 
Static Préssuré Locations Model Station X, 


Samia. as the rakes on Configuration oe ae 
Nosé Pitot/Static Probe : 0.80) - 
Left Wing Pitot/Static Probe : 35.025 


Total Préssuré Tap Locations . 


Left Wing Pitot/Static Probe 3 .025 
Nose Pitot/Static Probs 0.809 


Noté: Leéft wing pitot/static probe was located along WL 9.160 and 
BL 14.050 | 
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CONFIGURATIONS INVESTIGATED 


The 0.030-scale 45-0 model employed in this test was a representation 
of the configuration 140A/6 (modified) Space Shuttle Vehicle Orbiter. It 
was ‘instrumented for méasurement of static and total pressures in the 
region of the proposed Air Data Subsystem probes on the Orbiter Torebddy, | 





and was provided with alternate nosé and left wing-tip flight test probe 

installations. A wing-off configuration was a1s0 tested with and without 
thé total-pressure forebody rakes at transonic conditions. During certain 
runs, tufts weré attachéd on the right-hand forebody region for flow-visu- 





alization studies. Elevorl and aileron deflections were variable, while | 
the rudder and speedbrake were maintained at 0 deg. settings and the body- i a epee 


flap at -7.17 deg. Seé Table II. | 

| Model nomenclature used for this test was a8 follows: | 

wheres Orb = Bog Co Egy Fy My, Nog Re Vis Wie Now | | , 

Component : ! 

Bop Orbiter fuselage pér Rockwell fnternational lines: VL70000140A/ | 
; (tiodel drawing SS-AQ1360) - a are 
Co ' Orbiter canopy pér Rockwell internationial Tiness VL700001404/8 : 
(model drawing SS-A01360) | 3 

; 

E43 Orbiter full-span, unswept-hingeline eo pt élevons per 

Rockwell international lines: ¥L70-000200 (model drawings SS- aE 

A1360) | . a 

fF, Orbiter body fiap per Rockwell international Tires: VL70000200 : 


(médel drawing S$-A1360) | 
Orbiter OMS pods per Rockwell international ines: VL700002030A, 


iW. 
6 VL70-008401 (model drawing SS~A1360) 
N54 Grbiter nia{n propulsion system (MPS) nozzles: VL70000140A, 
VL70=005034 (model drawing $$-A01360) | 
wo ar 2, 
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CONFIGURATIONS” NVESTIGAT ED LConal alte, si 


fw: a Aad 14 a ys rs *betqcee", sa Free, ws ys 


i Grbiter ONS nous? VL70-O00140A {incite drawing SS-A01 360)" 


5 OF biter Kuadee” Ber - Rocke) International “Ines: VL700001464 
(nodal drawing $S+A01360) 


V5 Orbiter vertical tail per’ Rockwell Tins: NELOSOUOIASA (modet 
drawing SS-A01360) 


Wie Orbiter wing pér Rockwell Internattonal lines: vL70-000200 | : @ 
(model drawing $$+A01360) : | ‘3 


see Table III for detailed information on model components. — 
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Test &  .1TY DESCRIPTION 


The Ames 11 x 1]-Foot Transonic Wind Tunnel is 4 variable density, 
closed return, continuous flow type. This tunnel has an ‘adjustable nozzle 
(two flexible walls) and a slotted test section to pertiit transonic re 
over a Mach number range continuously variable from 0.4 to 1.4. 


the Ames 8 x 7-Foot t Supersonte Wirid Tunnel 15 a closed-tetutn, 
saiable- density tunnel with a 8- by 7-foot rectangular test section. the 
nozzle has flexible side walls with Tixéd upper and lower surfaces. Mach 


_ number rarige is continuously variable from 2. 45 to 3.5. tunnel stagnation 


pressuré can be varied from 0.3 to 2.0 atmospheres and Reynolds nuthber 


“per foot varies from 1.0 x 10° to §.0 x 10°, 


The Ames 9 x 1-Foot Supersonic wind funnel ‘is a variable density, 
continuous flow type with an adjustable nozzle to permit supersonic test- 
ing over a Mach nuiiber range continuously varlable from 1.5 to 2.6. The 
nozzle is of the asymmetric ; sliding- block typé in which the variation of 
the test section Mach huriber is ‘achieved by translating, in the streain- 
wise direction, the fixed-contour block that fortis the floor of the fozzle. 
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u DATA REDUCTION © 
Six-comtponerit balance data were reduced, using Afies standard data 
4 7 reduction techniques, to body-axis coefficient form. Angles of attack | aa 
and sidéslip were corrected for balance and sting uvflections. Momerits aoe 
; Were reduced about the Orbiter momert reference center’. 
- No base pressure corrections were applied to the datas however, two | 
a base pressure taps were monitored for future reference. Tufts and 
: Schlieren photography were einployed to determine local flow and shock- © 
Ni wave patterns, particularly in the trarisonic regime... : 
a The following reference dimensions and constants wet'é used te reduce oF 
‘ the data to coefficient forn. 7 
‘, Reference Dimensions and Gofstants | a 
4 Model Full : 
Syntho1 Definition Scale Scale a 
. S Wing reference area, ft2 2.421 2690.0 a = 
: C Wing reference MAC, in 14.244 474.6 es 
a b Wing reference spah, in 28.100 936.68 — a 
MRP Moment reference point = 
Fuselage station - 32.300 1076.68 . 
Water plane 11.250 375 ad 
Probe data were rediiced to provide {cal Mach number, various aii! | * 
sure ratios, and coefficierits as défined in the nomenclature section. 
Mach numbers (Mj,) were calculated using the Raletgh Pitot equation with . 
the appropriate static (Pgs) and total (Pr) pressures. Calculations for : 
data sets containing ‘data obtaified with the rake installed utilize Psy. 4 
from an équivalent data set. containing data obtained without the rake ; 
* installed. ; 
ul : 15 











DISCUSSION UF ‘DATA’AND RESULTS’. 


Force data were good in nearly all cases. A roll gelige FatTurerbe- 
tweefi test segnierits B and C required retal 1b¥ation feasutes in the res 
duction program, but ho data were lost, Axtal force data were possibly 
the Teast accurate during this test due to the interaction affects of the 
tetric-to-nonmetric instrumentation leads running from the model to the 
supporting sting, However, axtal-force corrections to the miode) anglé- 

of-attack and/or angle-of-sideslip readings were considered insignificant. 

| Medel fidelity to configuration lines was questionéd as a result of 
asyitnetr ical pressure data in 0° sides! ip cases with symmetrical deflection 
settings. Model dimensional checks will be carried but as necessary to 


determine compétisations té test data. ae ieee 
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TABLE II| MODEL DIMENSIONAL DATA 





MODEL COMPONENT : RONY ~ By, | 
GENERAL DESCRIPTION : . Con* Ac rat a 1,0A/48_Orbit at fuselapé. 








t unterside of fusclave hac been Pe 
MODEL SCALR: 0.030 0 es : 
DRAWING NUMBER : 170-0001 12R, 20G0R00,. -000205, -H040R), 0001/5. 


VL76-O00140A 6001408 











DIMENSIONS : FULL SCALE MODEL SCALE 
= Lenpth (OML: Fwd. Sta, X,=235).In. 1293.3 38.799 
| Length (IML: Fwd. Sta. X=238) Th, 1290.5 38,709 
Max Width (@ X, = 1528.3). tn, __ 2h __7.980 
Max Depth (@.%, = 1564) Th. 250,00 7.500 2 
Fineness Rotio O24 ss «0 PA 
Area ~ Ft? 
Max. Cross~Secttional 240, AR 0, 3048 
Plonform eae eee 
Wetted ce, ye es 
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| 
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MODEL COMPONENT: CANOPY » © 





GENERAL DESCRIPTION: Santi mirat ian 
B 








MODEL SCALF: 0.020. 





ORAWING NUMBER . 


— E701, 3A 
DIMENSION: PULL SCALE MODEL SCALE 


Length (X, - 434.643 to 578) In. 143.357 Ih. 301 
Max Width (@ X, = 513.127). In. _193.412 4.572 
Mox Depth (4 X, = 485.0), In. 25 .000 6.750 
Fineness Ratio — 
Area 

Max Cross-Sectional 

Plonfort 

Wetted 

Buse 
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NOTE: Fy 3_i-a alottet verinhe of Kas. Date are top one aide, 





MODEL SCALF; 0.030 


DRAWING NUMBER? __VL7o.nod2no, ~o06089, wiobo92 
DIMENSIONS: FULL~SCALE 
Area- ¥t? 210,00 
Span (equivalent), In. 349.2 
Inb‘d equivalent chord . In. 118,004 
Outb'd equivalent chord, In. 55,192 


Ratio movable surface chdrd/ 
total surface chord 





At Int'd equiv. chord 0, 2094 

At Gutb'd equiv. chord | 0. 400), 
Sweep Back Angles, degrees 

Leading Edge 6.00 ~ 

Tatling Edge -10,05h 

Hingeline 0.00 


(Product of Area & c) j 
Area Maément (Novndbovestringestiné) Ft? 1587, 85 


Mean Aerodynamic Chord, Ih. 90.7 
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MODEL COMPONENT: RORY FLAP = Pa eee 3 : 
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GENERAL DESCRIPTION! _con*duratiion 1,049 orhitor hody, Map, 


Hindaline lécated at X, 7 1§2%,3. Z, 24.3 























VODEL_ SCALR: 0.040 . ; | 
DRAWING NUMBER | ME70eD001W0A, 000145 
DIMENSION: : . FULL $CALE MODEL SCALE a 
Length (X, = 1520 to X, = 1613). In. 93.00 2.79 - } 
Mox Width (In.) - __ 262,00 7, Ob | 
Max Depth (@X = 1520). In.. 24,00 0.49 
Fineness Rotio a4 
Area - Ft? | 
Max Cross-Sectional | = oe 
Plonforiti £50. 528 31355, 
Watted ee eee a! 
Base 41.847 ' 0377 
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TABLE III (Cont'd) 
MODEL COMPONENT: OMS POD ~ M14 


¢ 
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GENERAL DESCRIPTION: _conrieunatian 1406 orbltar OVS pod » hort pod. 





MONFEL SCALE: 0,030 














DRAWING NUMBER VL70-008L01,, -GORALO 
DIMENSION: _ FULL SCALE = MODEL SCALE 
Length (OMS Fwd Sta. X, = 1310.5). In. 258.50 7.755 
Mox Width (@ X, #1511), In. 136.8 4.104, 
Mox Depth (@X, = 1511). :1n. 1h. 70 2.2h1 
Fineness Ratio © 2. 48h 2.1P1, 
Atea - Ft? | 
Max Cross« Sectional __ 58. 864 9,953 
Planform : 
Wetted ; | 
Base 
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* Pitch 
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: Lower Nosdle 
: Bitch 
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MODEL COMPONENT: MP3 NOZULR3 - No, - 
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DRAWING NUMBER: VL70-005030A,, -0001/,0A 


FULL SCx-LE MODEL SCAIE 
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91.00 2.73 
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MODEL coMBonENT: CMS fozZLEs - Nae 
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GENERAL DESCRIPTION: __Configuration 140A /B Ostiter OS Nowal és. = 
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MovEL SCALE: §.030. 
DRAWING NUMBER: _¥1.70-0002K08 (Louatdon) 
DIMENSIONS: FULL SCkLE SteLi MODEL SCALE 
MACH NG. 
Length = In. 
Ginbal Point to Exit Plané 
Mroat td Exit Platte 


“Diameter - tt. 


Throat 


Gimbal Point (Station) - In. 
Left Koy par Nozzle 


Right never finzzlés | = ite. 
0 8.0, 2.04 
Zo —Te2.0. _lma2h 
Null Position ~- Deg: , . 
Left vpaoy, H Beets 
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TABLE If (Cont'd) 


* 
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MODEL COMPONENT: = RuDpER - &, 


GENERAL DESCRIPTION: Configuration 1400 orbiter rudder (identical to 
Confipuration 1/,0A/B ruddar), 


eae an aaa arene Ny 


MODEL SCALE: 0.030 


eS TERCERA 


DRAWING NUMBER: VLVOn0001L48, --000005 
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DIMENSIONS : FULL «SCALE MODEL SCALE 
Aréa- Ft? 100,15 0,096 
Span (equivalent), In. 201,00 6,030 | 
Inb'd equivalent chord. In. 91.585 | 2,748 
Qutb'd equivalent cord , In. 50.853 a Cy: ae 
Ratio movable surface chord/ 
total surface chord 
At inb'd equiv. chord 0; 60 0.00, 
At Outb'd equiv. éhord 0,400 0, 400 
Sweep Back -Anglés, degrees | | 
Leading Edge 3683S BS 
Tailing Edge 26525 26:25 
lle Oe of area & 6 an 3B 
Area Moment ( +8 arene Vt? 610.92 "0.0165 
Mean Aerodyndinie Chord, In. 13.2 2.196 
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TABLE Til alia 


MODEL COMPOWENT? VERTICAL - Vg ee 


GENERAL DESCRIPTION: Configuration 1/00 orbiter vertical tall 
(Identical ts cénfigunat, jon 1404 'B vertical tail), oe 


ema 


MODEL SCALE: 0034. 
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DRAWING NUMBIR: _ VI70-OO01LK0C, s0001K6B 
pIMeNsIONS: | | FULL SCALE MODEL SCALE 
mOrAL DATA 
2 2 
Area (Theo) - Ft eee eee eee reee 
. Planfvform . 113,254 __ 0,372 
Span (theo) - 15.72 — 2.2 
Rate of Taper 0.507 0,407 , 
x Taper Ratio 0.40, —_ O.b04 9 
Sweep-Back Angles, Degrees. } : 
Leading Edge . 6 000 000 : 
trailing Edge 485 HES Tee | 
«0.25 Element Line ; Lei 41.13 = oe 
4 | ; 
Chords: (th o ote 
Root eo) ‘ 50 ) 8, ; 
ee (Theo) WP , = se sesh : | 
6 OL F e t - 
Rus. Sta. of .25 MAC : “Th4: 35, 43.901 are 
W.P. of .25 MAC 635;52 19.066 ie 
B.L. of .25 MAC —_ 5. 7K : 
hirroil Section _ | 
Leading Wedue angle - DBB- 10,00 10.09 __ 8 
Trailing Wedge Angle - Deg: a 92, 4.92. . 3 
Leading Eagé Radius 3,00 _. 0,060 
Void Area 13.17  _ 6.0019 _.; 
Blanketed Aréa | Ee 
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7 ) TABLE HI (Cont'd) 
MODEL COMPONENT: ae 
TENEQA, DESCRIOTIONS _“tiontaruyatdon ho 


NOTE: 





Tdentical %é Wi) eveent. 





Lrfadt thickness. Dihedral atiele is 





al tradiiap ades of wine, 
“VAPEL SCALE: 0,030__ 




















TES! NOs | OWG. NO, VL70=0001/,0A, ~e00200 
DIMENSIONS: | FULL~SCALE MODEL SCALE 
TOTAL DATA 5 oe 
AYéa 0.) Ft 
>Tanforn cf 
Snan (Theo In. : 


Agoéct Ratio 

Rate of Taper 

Tapsr Ratio 

Dihédral Ange, degrees 
—tnéidancé Ancle, degrees 








Aerodynamic Twist, degrees . oe 

Sweed Sack Avicies, degrees. 
Léading Edge / g 
Trailing Edge oe 
0.25 Elenient Line sO 


Chords: | 

Root (theo) 8.P.0.0, 
Tin, (Theo) BP. os 

NAC : 

Fus. ‘Sta. of «25 MAC 


WeP. of 025 MAC 
BL of 25 MAC | . 


a : ned) 2 ; me 1.576 ny 









Soin, (Theo) fn. BP168 / “OT hed 
Aspect Ratio sn 5. 059 2.059, : 
& pea Ratio C245 O.PAS F 
$ . 
Bi | Root BP10S ne 302899 16.943 
es Tip 1.00 b 7 a SEAL ke 
SS MAC a 999,89 | 11,795 x 
& Fus. Sta. of .25 MAC x 35. ah 
WaPs ot eT: ay i. &, 299 
Bele 6 e § i ? yas ee 
Airfoil Section (Rockwall Mod NASA) ra 
| RXXX 64 oe 
Root 5 = | pan 2113 0.113 
Hb b 0.12 a 


data for (1) of (2) Sides 
Leading fdge cure 2 | 


Plaaform Arta eryey oom 


Leading Edge, InthFsects Fus Mm Ls @ Sta eat en SQ, EATS) AG: aoe 
Loading Edge Intersects Wing @ Sta OF eae ener 
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b. Rear View of Model Mounted Sideways in the 8 x 7 Foot Tennel 


Figure 3. - Continued. 
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c. Frent View of Model Mounted Sideways in the 9 x 7 Feet Funnel 


Figure 3. - Continued. 
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: d. Top View of Model Mounted Sideways in the 9 x 7 Fodt Tunnel 
; Figure 3, - Continued. ! 
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6. Reat View of Model Mounted Upright in the 11 x 11 Foot Tunnel 


i att tf Figure 3. + Coritinued. 
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€, Front View of Model Mounted Upright in the 11 x 11 Foot Tunnel 
Figuré 3. - Conéluded. 
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APPENDIX 
TABULATED DATA 


DATASET 
CONTENTS IDENTIFIER PAGES 
Wirid Tunnel Balance Oata RE7C$$ 1-161 
Wind Tunnel Static Pressure Ratios AEFRSS$ 162-322 
Wind Tunnel Total Préssuté Ratios BE7RS$ 323-483 
B 
Calculations for the Left Rake EE7 5) > 07 494-587 
X 
B 
Caleulations for the Right Rake FE7 : 03 207 588-691 ~ 
X 
Calculations of Q Ratio for Both BE7HO1, 03 207 691-732 
Rakes & Probes 38 »49 
Calculations for the Nose and Win B 733-756 
leulat g GE? ( ) 38 > 49 


Note: $$ is a mask character (a§Sunies all possible values) 
For this test the datasets aré 1 > 49, 55 >§9 
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